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6T 3 

•-b^ ± -ft 

^ fash g teW^U BsR-B-fr m\z&-£& ^fr-k &± 

ia ta^ lb Rio k-^-fer* te-br *tHy-£ZIK k-fr -fr-Mv^I^ k-fr -k^F-k ^-feiv k-fr -fc^-k 

tirl>-k «Y"k It^-feiv '-t^-^-lY-^I^ ^{a-lY-^ tfl^ £k£ ^fta-fr £t>k to 

fetU te^-k l^iR ^k^ k-fv 'Mb^ir ^k l^-feHv ^ \9&U -fc^-k l^p: 

^tsTTT Ib^^r -t?^i Q vk-te-t5 ^#k"^ '^-Q tZ ft ft Ib^-fn^l^ to^T t^^lb l^R^ 

Ik&Tr] 

9T/2I/S00S :-kfl> ^# miSOOSOOZOI 
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sl i7}sl ^«J-«HM0CVD DEVICE AND METHOD FOR FORMING FERROELECTRIC CAPACITOR AND FRAM 
USING THE SAME} 

£ l^r ^2fl 7]^ oil ^^^1 ^5LS| i*}^ ^1S« 0 >^^- iA]^- c4-Tg £ olcf. 

£ 2^ #efl 7]#o]i 7j-o ^ ^i £e i ± ^ PZT u^b).^ zLSflHolcl-. 

51 3^ ^2fl 7l^o]l Oj-e. 7,1-°-^]) t^lasl ^>ol p ZT uJ-Ej-ufi £c>lt}.. 

51 4^r ^2fl 7l^oH 4^ ^o.^^ll DflSel el^l^ ul-Ef^I ZLEflHolcf. 

£ 5^r #Efl 7l#ofl rtJ-S. #-f}.;^l nfl 2. el ojh^e ^-^ o. -^^^ 

£ 6 ifl^l £ 13^: ^ofl 4^ #-fr^*ll ?flsllAlE-l ^ nll2Sl ^7>2l ^IS 

H o V ^ 51*1*1 ^5lolc}. 

51 14^ ^-^<=»fl 4^ -fM^ ^71^^ 51*1 ^JE^c]-. 

51 15^ ^T^ofl q^s -f>-7l^-# 2}-*j-7l^^ ^1^1 £^1» ^^Holcf. 

51 16^- ^ofl 4=. Tj-e-^^l ^AlE-^ t^^g. q-El-Lfl^ ^nlTj A>^olcf. 

51 17£r ^°\) PZT ^^)^ M-Bfifl^ A^olt}. 

51 18 ^ 51 19^ ^ ^°\] 4^- PZT ^V-pr^^l^oi (m)^ o.^ wfl^^- M-Ej-ufl^ 
neflHolcf. 

51 20£r PZT #-fi-#*fl§^ -^*j-8- M-EHI^r n.$\*o)t\. 
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5. 21-8: w s Vt 3 °fl 4€- 7 c v -n-^^ nfla.S| 

100; «K£*)1 7)j& 102; i*}^^ 
104; Til °1H -a-^-sj- 106; 7flolB 
108; *>^>i^^- no; 711 o]e isfloH 
112a; <^ 112b; = ell<y ^ ^ 

114; H$*l^Ei 116; ^lf^ll^ 
118a; *(| 1^*11 = 118b; ^l2€-^3fl = 
120; *\}2^i}^<£^ 121; ^U^^# 
122; H1H2K! 124; ^13^^>^^^- 

125; ^12^«- 126; f£in 

130; *H?-sI^ 132; Ti 

134; BfllMd 136; Ir 

140; #-fr*i3l# 150; #Jf3i^# 

152; IrOx 154; Ir 

200; #-fr*I*l| 7|| 4) a] El 202; 

204; *H4##*1<*I^ 206; ^ 
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"D0"5r "Dl" *>*1 M-El-^ zieflH 

^ i^i^ 7fl2flAlEi 



1020030051434 #^ °J7}: 2003/12/16 

208; ans^sHL^ 210; ^yfl^i 
212; m^l}^<£^ 214; «1^>>* 
216; ^ l-elHs Hf<y 500; ^ ^jiH 
510; *HS3 520; ^>fl 
520a; afll^pj 5 - 520a'; ^l^>ii# 
520b; *H2-g-ApjL 520b 1 ; ^2^}^ 
530; 71^-71 540; ^flP'l-i-fr 0 ^ 
542,562,572; 7Wlfa 550,564; 7}<%7) 
560; 570; *H37}^-ft-<^ 

-SMI* ^1 

-if 31 

#-S-3*ll *\}5L€\ i^fil ^112:« 0 ^<H1 ^ ^Ml^Ml^r #-R-3« ^^^S. 

^^S. Mfl^£]£S- f3[5}<^ ^fl^AlE^ AlSl^-g- 7fl^Al^ ^ -fM^ 3^ 

71^^- oil- oi-g-tb #-3-331 «AlE^ * Tj-^-^^i ^yj. 

<4i> ^o> ^-^1 (security device), 4^ IC^r^ ^(multi-purpose IC card chip) ^ 7><^7> 

^-°J 2.1-(SIM;subscriber identification module)*}- JL^±§- a^ba ^ ^(SoC)^r tJl-g-^ 

^ Dfl2.El ^£( large memory density), hb>^ <^H1^ ^(high access speed) ^ ^-°r 
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-tl 51^ (high reliability) ^ltr "flS-BUnon-volatile memory) ±^ 

S tr^f. °l&ltr -S-^l -¥-§-^ ^Ml^ #-£(high access speed)^ ^ 

^^^wKlow power consumption) 7>^1 Tj-fi-;^ (FRAM) i7H4. ^sfl 

^-fr^ nflfiBlCFRAM) i^ffe Al^efl ^ ^(SoCHl -§~g-* r 7H £*1 **rSa 

4. 

:> °H1, ^bJNtt (lll)^^-S M0CVD PZKMetal Organic Chemical 

Vapor Deposition Pb(Zr ,Ti )0 3 )-& 7ti2flX|Ei^ 7^^^s]-o S A]-g-S}-ji, el>H^ 

aflBH (recessed Ir barrier)^ lsjfi] ji^ nfi3 °H^3 ^^(high temperature one mask 
etching process) £.S.^ €■ i^^ 1 7>*1( large switching charge)^ fexr ^ls)^(high 
reliability)* #-fr^l ^2.$ i^t aflSSM ^sfl 7l#<^^sj iL^sf 

^^f. °H1 ^flsfl^l Yoshimasa et al. "4Mbit embedded FRAM for high performance System on 
Chip (SoC) with large switching charge, reliable retention and high imprint resistance", 
IEEE 2002 ^-g-ofl 7lHsqc>| o^cf. 

Yoshimasa^ S. lofl u>sf ^j-o] ,. tJ-o-;^ 7fl 3)1^(70) 7} ^ 

^^31 #ein(l0) -S-ofl ^€4. #e]ZL(l0)3 A>S).^ 7 fl5flAlEi(70)^ ^oi§ #oj 7l 

^*fl i^j^g o]^# tiflsl^(20)7> ^^4. ol^^-(i r )o.s. ^^^-(40)* ^>^*>J1 MOCVD 
PZT-& 620°C^ JL^oflAi #^>^ (llD^ojg. -f^o.^ afl^ ^1^(50)^ ^tr^. 

°l&l#^> 6 l-^(IrOx)l- ^2f*M ^^^-(60)* cf-g-^l 400 M lSJ^I ji^ p}^3. 

^1^ ^-£-5. ^r^r #^«l(high aspect ratio)* 7>^1 ^^(70)7} ^^tf. HBjJl, 7fl 
*Me1(70) glE.^ «?1^3H ^(30)°1 ^^t}. 
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< 44 > SMl^el olEjf- tifle)c^(20)ofl Sl«fl ZL^r p>^3. <HR1 ^ o]^ofl ^-^^^(60)^ ^ 

7>^^V t.1 3711 -FM^tK ^flsfl^Ei (70)^1 ^A}^ ^ 70 °^£olcf. Ct^H, £ 1^ 

u)Tr ^lssi ^-a- s. isi (b)^ #-f^i 7flsflAiEi^ 

<45>. £ 2*\]±= 620°C ^4 ^-#3<y 580°C ^-^^11 MOCVD PZT£] X-eflo] 3fl^°- 

^ 7 A°)^. -£ 2ofl iA]^ ti>af ^-o] ( ^l^#(seeding layer)* ^-§-^H 620°C°1H f 1 *^ 
PZT(^^i)^ (lll)^A^ -f^i^AS. afl ^(preferred orientation)^^ ^ Aj^^nV, = 
^(seeding layer) 580°C °)}*} PZT(^^i)^ «fl^=(randomly orientation) 

< 46 > £ 30. ^sj-o^ 58O °C ^cHl^i PZT^r -¥-*Hfl5. «fl^ ^ (granular 

structure)* SM^, 620°C (111)^ -f^i tiflU=sH PZT^ 

(columnar structure)* 7>^}cf. PZT-^ ^ ^(crystal qualityH <#J:£}t=K 

<47> uJ-bM, £ 4 ^ £ 5<H1 ,£^1^ ti >^ ^o], ^.3)-^ tin^ (randomly oriented) PZT 7flsfl 

^B]£f (llD^o.^. -f^i «fl^^(preferred oriented) PZT 7fl sfl a] e^ <i| e] 31^(retent ion) 
^-Aj( £ 4 #^)4 ^H^B( imprint) ^(S. 5 %"20* , (111)^°.^ afl 

<8=€ PZT 7fl2flAlEi<q ola^E Hfli££ PZT 7fl2flAlE^ H^iLCf -f 

<48> ZLE"^, ^2fl cf-g-J!]. ^ §-^^o] ol^Cf. ^Sfl 7 }^o)} olo^ , 

^r-^^r* ^ A ^f^i=f. el afl3|<H ^^Ai o]Elf-s] 
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<49> ZL^uL, ±7} 9) ^tfofl 7 ]o]^. 7 fl ^ X\ ^ ^ -f , g]^^ o] ^ ^- 

HflsW ^* ^t!" s}-^-^ o}^ ^ .2.3 ^(misalign) 3 

-°-B}7> H4. 

<so> 7Ut}7} ( (llD^S. -f ^ «HU=£ PZT# #^>7l 620°C ^£^1 JL£: 

^.fL^tf. 4^1, PZT# ^*}7] -fM^T Sj-*}" 71^- ^1^1 ^ ^<^o> 

0>}IL£. Jl^ofl n^e^ ^-g-*j ^<*)*\ ^^^-o] nj-efe ^-^^o] oio^ 

<51> ojofl, ^ ^ o. ^ 7 )i£ ^efl 7 ]#^ *M*>7l oy^Q ^o.S, £ <£ 

#3#* 7fl^Al^ ^ ol^ ^7l^#a}- ^1, o]l- Ol^-^j- 

A]E^ tg^aj-^ *J ^-fj-;^ nfl^el ^7}*1 7fc^# . 

<52> a o V 7 1^ _H.^ ^^7l flt!r -fM^T 7fiS]- #5^1 7>^^ 

^(pre-mixingH 3*1 QS.^ 2# S|):=iih >£3M1 7>i«- ^ 

«ti^ ^#2:*]^ ^-H-^^ll- °J^B ^Ol 4-^*1- Tj-^^^l ^ 

*fl ^ISBl ^7>1- 7^12:^ 3* S^iLS ^Cf. • 
<54> £ H;^ol U>e}-31 *V ^AHHl o)-^. -8-71^"^ 51-^71^^ ti>£^ 7 1 =^-§- 

«H #71 avs^l 7l^ 0 Hi 7 0 V-8-^^l^ ^^S>^ -fM^ s^l^-f^ ^E^ ^ 
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^*H; #7l alS^fl ^c^£ ^-7l#^ 2j-t}-7)#^ tiJ-g-^rHS. 7><S^ A^; #7} 

-R-71^ 5^-7! ##*J- ^ofl -B-71^ ^Sfl 7]-^^- 7fl&l<H 7>i ^ #SM1 7>i 

f^H, #7l -ft- 71^ ^afl 7>^<2f 7flEH 7fif #Efl3. #7l ^ ^ tflS ^A> 

^ll^>-¥-^, #?1 #2M1 7>i# 7>^^ #Efl5. #7l ^ ^ ^A}<5>^ *H2*A> 

JfS i^Hr 2^ ^SS-Ai, #7l -ft-71^ 7}^$\- #7l #sMl 7\±.7\ #7l ^1^-A> 

Y ^ #7l ^112-g-Aj-Jf!- z}-^ -^^}7l ol^ofl ^el ^(pre-mixing)^ <3*H*Rr A)<q 

31= ; #71 3^*11 7fif #7l ^ll^>«-^ -ft-JE*}^, 71S1-711- i^Hr ^ll7fi^- 

^ ; ^ #71 #3^1 7>i# #71 ^12$a>«-s -ft-^^H , 7><l7m S^Rr ^l27>i-ft-^-?-» 

<55> #71 ^i^E^ #71 ^ W>54-«-ofl ^ *1 *M #7l SfljEL^ #7l ^ ^ 

€#^-^1 #71 A-l^E-lSl- A>$| #71 ^ iflofl^ ^3. #S>3. tfl^H 

<56> #7] *Hl-£AHf-^ #71 &7)^4r 7% 7}+Q 7fl S) ^ 7>^7> #7l #51*11 7^* ^Sfl 

*}^7 4^711^ ^f-^H, #71 ^2^-A>«-^ #7l #5M1 7}i7} #7l 

iKEx-ll 71^ ^Sfl -ft-iSlH^- *>fe 4^7U^ ^-A>^^- s.# o_sL 

<57> #71 ^l^-A>«-# ol=^ #71 ^2^-A>^.§. o] =Li=- JEcfl S 

<58> # 7 ] -ft-71^-^ ^71 #^^- 580 0 C °}*}, «}^*}7flir 540 °C vfl*l 560 °C <?] 
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<59> ^7} -fr7l^r tf(Pb) ZL Wi-sK *l=5I^-(Zr) SLtt =l 3j-^# 

4, Ej^(Ti) E^^- £t*U, ^-71 7>i^ ^(0 2 )*} 3* 

<60> ^-7] ^ ^ ^ofl 7>i# -fr^Kr ^)37l-^og«. # ^ ^-g- 

<61> 7 ><g7l^ a^S. 7><1^ ^-BflS. ^-71 ^ -fr?}^ &^*\] 7>^ 

Sj ^SLS. ^7) ^IsMl 7>i» 7f<I^ *lcf. 

<62> a o v 7 ) 7 0 V-0-^^l^^ PZT, SBT, BLT, BST, *£«-<>l PZT ^ o)+6] 

*1 <a«l€ *M-S1 53* #3J ^.3. 

<63> ^V 7 ] #^1-^ Ca, Na, Mn, Bi ^ SiOx 3. ^l^^l ^€ ^uj-ol 3} 

-g- ^10.3. *M, ^>7l ^-^a>o]c- TiOx, TaOx, AlOx ^ Hf0x3 <>]-¥-<H*l 

<64> a o > 7 i a} o 2 , 0 3( N0 2 ^ N 2 0 3 cl^^l ^0.3^ <^ ^-M-oi 3 

<65> ^3 U>^-31 *V ^Aloflofl tt}-^. 7j-o.^^ 7fl3flA)E^ «§-<S ^^SLg. 

Hfl^=€ %H V #-i" i^Rr ^Hf^f^ ^*Rr ^Tfl; 7><1^ -B-71^ 7>i 

<4 7V^^i A>^-7fl 7}^ -H-71^-^ W7i^H§^ #-§-0.3. >y-7i ^Hl ^"71 

iL3 -f-a afl^ ^-R-^l^-t- ^*Hf ^Tfl; ^-71 7 0 v«-^^ii^ ^] ^^^^ *8^*Hr 

^^1; £ #7l tf^^M- tf-fr^f^ ^Jf^f-fr 3flE^^ C^-Tj]!- iMfe ^-g; J} 
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<66> ^y] 7^0.^)^ av-^v 0.7)^4? ^7)^^ AV-g-^ ^ 

^ s*«M^^ ^§ ^ iflsl a^e-h uvsisfl 7l^# ^-g-*Rr #31; #71 

#JE3fl 7><t*}^ £ ^"71 ^-71^ S)-^-7l^2}- ^ofl -LJlSj^r -fM^r ^ 

*ll 7\^9\ f^o] 7 >i# 7><1^ ^EflS. ^"71 A)^ ^ll^Aj-W-l- ^fl Aj- 7 | ^ 

iflS *A>*KiL, Aj- 7 ) -B-71^ W7l^2j- ^ofl 4lA£l^ 7}if 7><I^ ^"BflS. ^ 

7l A>$| «1]£L^ ^2^-Al.«-l- ^-*fl A o V 7 ] ^ *fl^ tfl^ £-A><5>^ cfTjll- i^Hr °- 

<68> ^7) ^-n-^^l#^r PZT, SBT, BLT, BST, 5. -£^^ PZT ^ ^-^^a>o1 = s o]^.^ 

<69> a o V 7 ] ^-^^-o. Ca> Na> MW) Bi ^ SiQx ^ o] JjLo^ ^o_5.Jf Ei a]e*5} o]^ ^>q-o] ^ 

-§r §H , #7l ^-^a>o]^^ Ti 0x, TaOx, AlOx ^ HfOx S °l-?-<H3l ^■^-S.^-B] a] 

o]^ ^}v}o] 7 ^ oj- 

<70> Aj. 7 ] Aj-sj.^ 7 j.^- 0 2 , 0 3 , N0 2 ^ N 2 0 3- °]^°]$\. ^AS-^Ei AlEHsl ^Ufo] ^ 

■8: 

<71> A o v 7l -B-7]^-^ s^^^ av-g-^s^ 580 °C w}^*}^ 540 "C 560 "C «?1 
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< ? 2> #7l *^1 7>^fe, tf(Pb) H^r =L ^l=Sw(Zr) Sfe ZL 

4, ^^(Ti) S^r Hl^Hf S^#^ iMi, #7l #3M1 7>i^ -ihM0 2 )S] 3* 

<73> # 7 } Al-s).^ ^ V 7l ^ -8-^5]^ ^-71^-4- 7}^9] ^5.3. 

^71 ^ ^ tfljjL ^ *vcf. 

<74> # 7 ] #SM1 7>i^ -g-<y.o_ 7flslo1 7^0, «.og-o) 2 «fl O]^-, aV^l^-Tl]^. 2 .5 «fl 

3.5 wflo] ^-g- f^ios. ^-cf. 
<75> # 7 ] s-^igo^ «fl^ H=##£r (lll)#-2-5. -?"id HflU=€ TiAlN# 

<76> # 7 ] -f ^ Bfl^ 7^^^^ (111)^0.5. yfltg-g ^V^-g; 

^sRr #31; #7l #5131 7l^r #<*H H^l^l- *g>$sRf #31; #7l #51*11 7}%#*\] afl 
lf^^-fc ^^Rr #31; #71 3U^M<2^ ^ aflH* ^*Kr #31; # 

7l ^lf^^^ ^.6J| ^112#^^^ *§#S>^ #31; #7l 3l2#?i^^^ #°11 wlS^^^- 
^*Hr #31; #71 *fl2f^Hi<a^ #ofl ^13#^<?!^ *g^*Rr #31; #7l ^13^^^^ 
4 3l2^#^^^-# #**Rr ^ l-elzi* ^*Hr #31; 4^^^ -f -id *B*€ afl^ 

^^f^ S^«Hr #31; 7><I^ -B-71^ 7}^ 7}<£Q #3>}- 

741 7}i2l -B-71^ S)-*}-7l#^^- #-§-0.5. #71 *>Jf*l^ #ofl #71 S.^#O.S. tifl^ 

€ ^#s^j2l ^^^i^^- #31; #7l 7^^^^ #ofl ^vw-^M-g. ^ 
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31; 31 #7i ^^^4 7 0 vo.^^i^4 ^^f-i- 3rflE^§H n^}^ 

<78> ^71 ^^d^l#* *§#*Rr #3lfe ##tt -fM^f W^fa]- A}-g.*}fe ^ 

<79> -fM^T S|-^7l^3V A}~g-SH Tj-fi-^l^ ^#*Kr #31^", 

^ 3-^71 #^ ^-fr ^ ^ ^i^^ofl ai-j^ 7]^ ^-§-*>fe #31; #71 

«V5L*)1 7l^f 7><t§>^ #31; £ #71 -8-71^ 2j-^7l^2V ^ofl ^E)^ -fM^ 
Sfl 7\^9\- ^€\o] 7>i# 7><i^ #BflS. #71 A>^ ^c^] ^1^-Al-W-l- sfry) ^ Sgv] 

^-AV^Jl, 4>7l -fM^ 5l-^-7l##^ ^afl r^-fLS)^ #£M1 7>i# 7><1^ #Bfl5. # 
71 A>fl ^^.^ ^ 2 ^-A>«-» ^fl ^ ^ iHS ^-A>^ #7111- 5E^>tt ^* ^.9. 

<80> # 7 ] 7 0 V°-xJ^fA PZT, SBT, BLT, BST, #^#3. 5.^$. PZT ^ #<?r%A>ol j= 5. o^ol 

<8i> #71 lr^#^r Ca, Na, Mn, Bi ^ SiOx 3. ^l^-^^l gj-ufol 

* ^8^-3. , #7l ^^-Aj-ol^^ TiOx, TaOx, AlOx ^ HfOx S. o]^o]^\ ^-o.S^E-1 *\ 

<82> a> 7 ] 7>r±fe 0 2 , 0 3 , N0 2 ^ N 2 0 3. ol 5-o.s.^-e^ Aji«^ ol^ ^ufo] ^ 

<83> #71 -8-71^ ^7l#^ #-§-^r£^ 580°C °1*> ( H>#2|*>7fl£- 540°C ifl^l 560°C $] 
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<84> ^7] $-7}^ 7}+±r, tf(Pb) ZL S^*^, ^S^(Zr) Hfe 3. 

3. 

<85> ^1-71 ^2^1 7>i^ a o V 7 1 ^ -fr^Slfe- -e-7l#^ *d^l 7}^ 9] f£S 

7>1=M #7] %Vi\ vflS. S.^ o. S ^Cf. 

<86> ^-71 ^4 7} +2] #7) 7flil]<H 7>i^ 2«fl ^MItt 2.5 Wfl 

Lfl^l 3.5 tiflo] 

<87> 4V7I S-^TgO.^. O.^ tifl*^ ^A^. (111)^0.5. A} tifl^ TiAIN*! 53 # 

<88> #7) S.^^O. S A} «fl^€ ^^lf^S: (llD^iLS ^ Bfl^ ^2:^^ 

<89> ^. i£tgo} ti^^l *V ^ A] Ofl 6)1 7j-^-^^)l DflS-Sl ^7} 2] 7^]Si^o_ t ^)o]^t}^ 2711 

^ ^^AlE-loi Aj-«.^^-4 ^ 7] ^ o. s ^ #3WB 5^1* *§^«Hr 

1- el £Mb 3* ^ii 

n^*]K\7} *§^Q ^13^^^^- 4H1 ^hAKHq-t- €-S^>7ll ^*Rr #7111- cl X^Kr 

^-ofl ^14##^<^^ #711; #7] ^4^^^ ^6\] s|0]^^ 27fl 5} 7J-^-^ 
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*fl 7fl*Wel3 A o VJ r^4 &7]*l°.3, H^-sRr ^ i-elHH eKl-g-' <§>$*Hr #31; ^4^^: 
*£<&^ ^Hl ^lS^^M^* #31; ^-71 ^Is^tM^ ^tifl^^ 

#31; #7l ^|5^^^^ ^Hl ^f^^* <8>S*Kr #31; ^ #£lHH ?}9l^r 

±W*\?)$r «lo>#^ ^*Rr #31; ^ -^-71 tilo>^. ifl^cni # 7 j ^j=l se fl o]H eKl^ ^7l 
^ o.s 2E-§-*>fe ^ 1-eflolB 5+°J-i- ^*Rr #31* e] Sf-*Rr 3^ *%°-3. *Vt4. 
<92> a. i^cq H >^a|^. ^Al^ofl ^^>#, a?-«h7l-S-^*h #*lfe 580°C HL^r oliU} 

cl ^ 540°C vfl^l 560°C ^^.E<4 7>1£ 4+3M11- A>-g-*M PZT1- (lll)#°-3. ^ afl 

^i^ ^ ^ sa^. oi^tb -fM^ W7i^^ av^^i sq# 

(111)#^.S -f^i wfl^H ^^AS ^ -f^rtb ^7l^ 7j-o^^i- 

#-8-^*11 7fl3fl^lE.^ *j #^-31*11 Djie] ^*> 5 ^s^- ^ ^cf. 

<94> £ o. ^ 7] ^ A^£|- -^Al^oil ^51^1 c£j7 i} = ^tfl^. ^ ^Cf. 7l 

si a>aj-32|. s-^ioi #£*1 ^ sas-^ ^>7l ^*fl afl^sq^r 3°14. H^i-ofl oi^a-i, Zj- 

Z*S] ^ BKfO £ ^^l-^l *M|fe rg^^ 7 |^ 7 ] o|5}a] ;ll^o S £ 

Al^ HL*V, Z^O] ^^o^ 7H1§1 A|^£]^ o}u) # Zj-f^ JjL 

7} ^17> ol^ ^ $X<LV), ^(^)o) 7l^n v '1 ^^-£1^ 

^^^r tl-€- ^(^) 7l^o)l Z]^ ^Aj^ - olTluf AHofl ^3^1 

)°1 7ii ^ Xi^f . ^^Mi ^^1H1 ;§*H ^-<y*v £#-?-s^ *«a^r ^j9.^# M-E^cf. 

54-16 



^0030051434 #^ <a*>: 2003/12/16 

<95> £ 6 ^^1 £ 13-B- -g- #-R-#*fl ^flsfl^El ^ ^13-^ ^V^l 

a o v ^* ^SLolJI, £ 14^ £ ^<H] ^-71^ sj.«j-7l^2|- £ 

*l^r ^S^JL, £ 15^ l^l ^ -JM^T s[^ 7 }^^ ^x]o) t^ofl-i- # 

<97> £ 18 ^ £ 19fe- ^-^^1 4^" PZT (111)^ -f^l Wfl^^- q-Ej-i^^ 

neflHolji, 20^- ^^l ccf^ pzt ^H^S J^-§- M-Bj-tfl^ ZLeflH^cf. 

<98> £ 21^r ^ofl ^ ^^^1 uflS-ii) ^>o] W <2}. » D l» ufB^Ml ZL2flS 

olZL, £ 22^ £ ^ofl CCf^ ^^^1 *1]S.E| ^ l^ZLSlf 7fl 31] A] Ei 

<99> (^AHl) 

^ ^Bl^(Si)^}- ^ HV£^1 ^€ 71^(100)^- 

31 71^(100)^ ±7$ «-^ofl ^o_ s ^7>^E)nV( 10 2)-g. *§>£sH B*a*l^£Kll4) 

^ 4^ ^^iL^7> ^s}^ *^ ^(Active Region)-i: ^^tb^. cflS^ ^7>^-El^ 
(102) ^ ^-^A^^ ^^s^ (LOCOS)*)- E-®*} ^^^(STI)ol ul^ajSH 
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<ioi> H5i4-§-, ±.^^(102)^) 2\n 7)^(100)^ ^ = ^^l(Word 

Line)^-5.^^ H ^1^(114)1- B^H^liEi(114)^ TlMH ^^^(104)3f TlHH 

#^-(106)2}- ^3.^(108)4 TflolH i3flolA-l(iio)Sf ^^(1123)2}- ^efl^l 

(112b)# B^^l^Ei(114)^ #7]^ °1$H <i» 

€-<H, LDD (Lightly Doped Drain) ^^Vt^ o]^ TflolH i^MA-^ ^ 

^ ^-S-^l ttf2f ^^.it C) ^ 5a^, Str *>^>^a^(108)^- 

^1 f ^ *8>*fl>*H 7flA]^ H^^l>iEl(114)5f ^1*1 ^EflS ^ ^Cf. 

<i02> °}°]*\, B€^l^Bi(H4)7> ^^si 7]^:(100)^H1 ^ll#^r^^^-(116)* ^tri=r. *fll 

B^^l^Ei (114)7V ^-^§1 *Kr ^15. ^ olcf. 

<io3> £ 7 # #2:*H, ^11#^^<?1^ ^3 ^s-f ^ £^^1^1 ^ 

4 ^ f-^-^ ^^(112a)4- ^7l^o.S H^-sq^ *fll^ 2fl = (118a)Sr, ^efl^ 

<^ (112b) 4 ^7l^j ^s)^ *fl2^ 2fl^(ii8b)l- 

<i04> ZLelcf^-, ^l^^^<g^(116) ^2^>^«a^-(120)^- ^tr4. m^^i^ 

(120)^ ^1#^>^^^-(116) ^-fsf * A o v 3<?l 5r^7l^^(CVD) 

* ^sf^^l- ^ M£ ^lS. ^ oiuf. 

<105> ol^Ai, ^2^^-^^sV(120)^: ^-f-^H ti>£^l 7l^r(100)^ ^^(112a)4 #7l 

3^5. t-g-Sf 13 }, #-fr^l ^llS.eq z\]o]b\ ef-o] 7 |^o. v]^°](l22)-B: 

alH5}°](122)^ ^^>7l ^sfl#, ^ ti>.£*fl 71^(100)^ <^(112a)2f 
^7l^o.S. ^1€-^ 2fl^(ii8a)7> s.^v\ ^ai ^174 ^ ^ o) aj-^ 

^^-0.5. ^12^^^^(120)# ^j^^AS *fl7itri=f. ^d^l^AS. n <a^-7> z\]7]Q 
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^12#^^^( 120)1- ^*Rr ^ll€-^#(121)o] ^^t}. o]o^ t fe|^S]2o]i| 

^ ^4* f-^ #*J3.*| ^ll^^*(121)* Dfl^^- Cf-g- 3flEi^ ^ ^ ^*S^H 

«1S 51-^(122)^- 

<106> £ 8-i- #S<?H , tile e ].oi( 1 22)o] tg^sH 01^ ^2^^^^-(120) ^H] ^13^>^^ 

e]-(124)* ^lSf^^^H^)^ ^11 l#^-^<g ^(116)^14 ^2^^>^<^^ 

(120) 7gO-9\. n>^-7>^S W7l A o V ^^(CVD)* ol-g-^H W 

<107> oj^Ai, §^p> £^2)- ^ ojwj-Aj Alz)-^. ol-g-^ tiV^^I 7]^(100)^ £L3l°l 

^^(112b)sl- *l7l3o.S -S^f-S^ *fl2^ 2fl = (118b)7l- ^#£)^^ ^3#^^<?1^-(124)^- 
2#^<g^-(120)* ^TRVt}-. n.^, tm^SLS. ZL <Q^7\ *fl3#*Hi<2 

^(124)^ ^l2#?i^^ 1 3 n 1 -(120)# *H2^*(125)°1 ^^tf. zL^cf^-, 

Hi €4 ^ ^2^*(125)-8: ffl^H SLt]}°± <^^(112b) 

^ ^#*>Tr *>-^^q-(H 10^1 130a %^)^r &7)^<LS. SL^M 7}^ #eiZL 

(126;Contact Plug)l- 

<108> H 91- ^ 3 ^^-^<goi- (1 24) Aj-ofl 7^0.^] 102] 200 

<109> ^ E ^ I1 ( 1 2 6 )7l- *g>^ ^3#^^^bV(124) tfofl ^^#(130)* 

ig^Ch ^>-¥-^^#(130)^r ^*Rr SflE-^ ^o\] o^gfl 7^^) 7fl3flA]Ei^ ^^^-0.5. 

^£]^r ?ASL£. <>le]-§-(Ir)-§- ^^tbcf. - 

54-19 



20030051434 %^ 2003/12/16 

<no> nflt-fl, ol^|f-(i r )^ ^f-ofl ojo^ ^*Hf 7^^}^S. *°}^ Pb(Zr,Ti)0 3 , 

^ PZT7> <Hi=: l^^S. -o Aj^ tifle j:£) £ s- H fl^ ^ f^V^r 

<m> tr]-^, §Hf*}^-#(130)^ ^(126)^ ^#*Kr E]Bf^-(132)^, PZT» <H 

f^H ^*Rr w>^-a]*>cf. ufl^ %H>#(134)o.S^ PZT» (111)^ -f*] 

wfl^l^ ^2:^1 (columnar structure).^ ^ *r (111)^-°_S -f^d nflU^ 

TiAlM- %°] c| H^a^t)-. afl^ ^#(134)* <>1^ EWB^CTiW Sl*fl PZT 

<ii2> %o], §pf ^#(130)^ tflsf 5 - 10 nm -^l^l Ti(132)^ cfli^ 10 ~ 30 nm ^1 

^ TiAINC 134)34 tflsf 50 ~ 150 nm ^l^l Ir(136)* 
<ii3> §f^^^#(130)-i- cf^l^, ^^^(130) ^Hl ^0.^^^(140)* 

^-fr^^l^(140)^r w>Sl- ^ ^j-o^^o] Pb (Zr ,Ti )0 3 , ^ PZT1- ^-g-t!:^. 

°H, PZT(140)2l (llD^JLS. -f^d «n^l7l£^ 01^ cf-g-j^ ^ o. 7 |^. 

<114> E 141- #2:*}^, -8-71^ ^-«j-7l ^^j- ^1^ ^oj SL ^ ^tH(500), A-]^Ei(510), 

*)1-EL(520), 71 2)-7l(530)l- i^Rr ^lll7>>i- d r<a-^(540) ) 7><i 71(550)1- 5£^-*Kr A27\ 
^^^-(560)1- iW<^ ^€^r. 
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> ^ ^tH(500)fe ®S.*H 71^(100)^- ^-§-*V^ ^-§- ^El^ 

n ifl-Mfe- ^£31 71^(100)^ db^j 7>1«- ^ ^3(510)7} 

<H ^^Ei(510)^ ^ ^(500)^ w>^ofl ^^*V4. ^ ^(500) vflJfSl 

ofl^ a^eK 510)3}- tfl1}=*Rr a)^ «l]^(520)7l- ^ti]£]ol o^cf. A)<q ^] = (520)<Hl 

-^-71^ 2fs|-7l^-^^- ^7£o\) ^ 7}i7} ^ ^(500) ^3. -fr<%^. 

> ^7^, a>^ *i]^(520)^ ^l^>«-(520a)^ ^2£-a} Jf( 52 0b)5L M-tHt} &o] -R-^m 
# ^^7l^-#2V ^.^dl 7fi1S ^ ^ Sflfe 2^ ^Solcf. *fll 
£-A}Jf(520a)Tr 4^7fl^ £-A>^( 5 20a ' )5L o)^o]^ ^ o.^ , *fl2£-A}Jf ( 5 20b) SEtt 4^71] 
^-A>^( 5 20b')S ol-^o]^ 5^. ^ll^-A>«-(520a)^ ^-A>^( 5 20a' )^f ^12^a>«- ( 52 0b)^ 
£-A}^( 5 20b')^ A i S 91tt 3W 3 -H-71^-4- 5j.*V7lAj-^aj- H}-g-ofl 

7}^7> ^Jl<5}cf. oje^ 7>i f^H o. 7 i^ ^^.^ 7}^ ?fl 1^-a} -^ ( 520a) 

^ 4^r7fl^ «A>^( 5 20a , )» -f-^fl ^ ^(500) tfl^ H>£^fl 71^(100)^- ^sfl -R-^^cf. 
ZL5]JL, ^VsMl 7>>i^ ^l23-A}*L(520b)2l 4^7fl^ ^A>^^(520b')l- **fl 71^(100) 
-I: -fKE^Cf. ^ *«tH(500) ^5. -fi-<^ -R-71^ 7}^ ^3>M1 7>i^r 

s**}- #-§--§- *M ^-9^(510) ^Hl te^l 71^(100) <M ^-fi-^l^l 

* -8-7]^ 7}^ 7flB]^ 7>i^ 7] 32}- 71(530)1- ^*}tt 17>^<y ^-(540)5.^- 

^l^-A>«-(520a)5. -6-^ €4. -^-71 ^^-^1 7>^b ^(Pb) iE^r ZZ. 

(Zr) ZL E]E]-B-(Ti) £E^r ZL 5]-tJ-## i^RfC-fl, °J\^9] -B-71^ ^>i7l- 7l 

21-71(530)1- 7)^ 713^-SlJl, ^tb ^fl^Sl-5l7ll4 ^^El^l -gr£^- 7>^^ ^-EflS. 
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cf. ?flsH 7]-^ #^31 7}if ^ -fl^(500)vfls. ^ <*fQ: 

<H9> ^Vsj-^l 7>^o] a>^i(0 2 )^ 7><i7l(550)» if-*Rr *)]27f-i^-^(560)3.JfEi 

^2^-A>«-(520b)S. -B-^€^. <=>1 ^ , ^l2-g-AHL(520b)3L ^37) ol^ofl 7 ><g 7 ] ( 5 50)« 

-f-^a^ ^ S-o} , 7}<!£ ^-Efl^ ^ (500) vflS. -fr^^ -fM^r 

7}^ ^£5. 7><l^cf. ^E^, ^-71^ ^^-^11 7>^^ a>5(-^ 7>>i<y ^£ 

o]nl 7 }<g£ #Efl5. ^ ^^1(500) ^3. -B- 0 J^cf. ^SMl 7>^S^ i?HH ofl-i- a>^ o] 
*H 0 3 , N 2 0, N0 2 ^--i- ^ 

<120> £ 15 o|) H>Sf ^-o], ^-o. xj.^.^ 7>i^r ^^(510) ^fl* 

*r^r 3^ 7^71(564)1- ^ ^(500) tflS -fr^€ ^ °1 ^4-, AVSJ- 

*fl 7>^ ^^(510) -^-e^ -f-aj-^ nfl ^^EK510)S^-B] 7><l^rf. tr^ , 

^JMl 7>^^ ^(heater) «<H^ ^-§-^ ^ ^JL, i&^r (remote . 

plasma) «<H}* *r 5^^. 

<121> -fM-g^r ^7l^2V sj^l 7}+sLM\ s]^ (purging)* ^A]^- ^ o}^ 

■fr«a-¥-(570)* c-1 ^ £>tr. ^3 7>i^ ^ ^tH(500)S -fr^^l o^cil 

7fl sfl««ti.(542) (562) (572)^1 ^<^1 2)^ ^-*f2}- -fr^^l S^t}. 

<122> ^ 5f^7l^^ ^-g-^H # o.^] ^ 7 1 

^, ^ ^ ^(500) tfl^ (510H aV£*l] 71^(100)* ^^^(510)^ n 

$H ^-g-€ #-£^1 71^(100)* 7f<itrcf. 7 r *g , ^1^(510)^7 cflsf 600°C ?§5L3- 7]-^5lJl 
, **11 te^ll 71^(100)^- °lJ±i4 ^ £-51^. 7]-<i^cf. 
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<123> ^ (500)^1 ^-g-€ *KE*fl 71^(100) #^#*ll#* #^>7l -fM^- 

4* £^*H 7>^» ^ ^(500) ^flS. ^f*Vcf. -fj-7)^ ^sfl «fl = (520)^ 

^l^>-¥-(520a)# **fl ^^Sj-^TlM- <i^-«fl5)^ 8>^ 7}<i£ ^>^cf. ^ 

CH 7}^ -R-7]^ 7>i# ^ HHK500) ^fls &^#th *8^*M, -i+aMl 7> 

i» A>^| «fl = (520)Sl ^]2^-A>«-(520b)l- J§-n o) &X\ 7 }<£& <#r%3. *3 ^^(500) 

<124> ojufl, -B-71^ ^afl 7}^ a]:2}-^ 7>i^ He} ^ ^ (pre-mixing) °1 

°H 7><1^ #tfMjo.3. 7>i?>fi1 €■ £rJ£:*H ^!?r 13 ^°1 *M^*1 , # 

<125> 7>^tl ?fleH 7>i^ ^oj-ofl til^fl H}^*)^^- 2f 2tifl o] 

A o\ 3 w>^sr>7fl^ 2.5 till 3.5 tiflS T 5U^f. -g-°tM: ^fl^M 7>i^ £ 

«a-J±Cf Cl HTll 51^ ^7H JiCf ^^^UfSl -ft-S^l-71 O}]^ 

<126> ZLSlJl, -a-71^ 2j-^-7l^2]- o]^.*|.^ 7^^}^ f^Tfl £) ^ 

620*0 3 5.3] JL^rOl ^A^H o>u|^c|.. zl cflAlofl 530 °C , S^r c] ^ 540 1: ~ 

560°C 35.3] ^S-ofl^H 7^^^^oi PZT1- (111)^°. S -f^ ufl^M^J ^ ^tf. 
<127> £ 16* #S*H, tifl^ TiAIN* S#*Hr olBl#(Ir) *Hf^ #*f) -fM^ 

4- 7}^r #2)- si PZT n # (M0CVD-PZT ) (llD^S HflU=sM ^ 

-#5: ^ (columnar structure)* ^"-fe-^f. 
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<i28> £ 17^ £ 16^ PZT #-n-^fl^-8: 7 A^S. (111)^°.^. wfl^sH ^z}^ 

PZT^l ^^-2:^ (columnar structure)^ ^<£^"i- ^ 9X^. ^S^e) PZT^ ^ 

<129> £ is^ ^sfls}- ^-o] ^ ^(cold 0 2 )« 3-g-*H 600°C °KMH pzt^ £3 

^ sfl^( I )*h ^H^r ^-o] 7 ><i^ ^>i(hot 0 2 )» 3-§-«H 580°C c»l§>^ 540°C - 
560°C °11 A i ^-Ji€ PZT^ 4€(n)^- neflH^x4. 

<130> s_ ig^r %Zif>}i£, ^efl^ PZT-& (100)^-4 (110)^-4 (111)^ Hfl^o] 7^ ^-4. 

zf ^ wfl^o] 7^ ^-cf^ 3} ^sfl w 0 v^o]l ^ PZTofl M^^r ^*HH5. «fl^S]^ £3 
^^>°S (111)^3 an^°l ^ 34 Sl^im. -g^S] 

PZT^l 5^*1^ (111)^ tifl^o] 90% o^o.^ (100)^4 (110)^ bH^^I «l*fl 

*1 3.A. # ^ A HH1 pzt^ (iii)^o.s yfl^^^ ^ ^^S-s-i: an 

<i3i> £ 19^ £ 18^ 5flBi( 1 ( n) o}<2]6\] oie]# sl-Jf^ ^^Hl 

^ ufl^ tg^o.^ TiAlN-S: PZT^l *l] € ( m ) 

<i32> £ 191- #S*>^, Hfl^ TiAlN# c-1 f^Ml 3,3 PZT^ (lOO)^ (110)^ 

°\) wl^fl (111)^^ tifl^o] 3 371] S)^r t-^- ufl^ ^^.9.5. <?l*fl PZT^ 

(111)^ n]^(peak)7> d 7]^^ 7^ <g ^ o^cf. ^, ufl^ *J=#§^ ^^^l s^g 

°l^|-e-^ (lll)^O-S.^ afl^ol ^£1^1, o]g_^ PZT o) (in)o} ^^0} ^ ^ 
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<i33> 7j-^^^f,(i40)^: -#^*v PZT ^1 ^-1 <H1 SBT(SrBiTi0 3 ), BLT(BiLaTi0 3 ) SE^ 

BST(BaSrTiOx) ^SLS. ^ 9X^. =L$3., Ca, La, Mn, Bi , SiOx £ 

PZT 3.*) # o.^^)^(i4o)^- ^ 5Eth TiOx, TaOx, AlOx, HfOx f-^ ^ 

^^-A>ol = £ ^0.^^^(140)0.5. ^-g-^ ^ $i^r 

<134> cfA] £ 91- ^-S^H, PZT ^^^1^(140)^: ^-fr^i^l#(140) 

^#^(150)* ^ ^-^^(150)^ 4^-4 ^o] ajf^ ^Bfls. ^^1- ^ 5i 4. 

^^^l#(i40)oil ^» ^ 5^(1 r0 2 )^ ^ 0 )e]f^} 0 l = 

(152)1- ^-fr^^l ^>o) s] 3. (Fatigue) ^-fr 7fl^d^>7l ^ fl^- ^ 

3], ^H^(152)^r ^(brittleness)^ ^ 7) 3)^ #5. ^ 9t*V s-^-g- 

*H:n. "4^, °l^-e- ^-a>o) = (152)01 ^ot^ 7l ^^ ^ ol- ojel-g- 

(156)^- ^5ll-^>ol = (152) ^Ml ^H?Kr 

<i 35 > £ i 0 # t^H, #-¥-*l^(150)4 ^^^1^(140)4 «spf*I^(130)-§- ^Sfe % 

EflS ^E^sH ^Hr7flS] 7j-o.^^ ^3flAl^(200)» <8^*tf. ^3flAlE)(200) ZfZf 

£r *Hl3. SH^^K 130a), #-8-31*11 (140a) 3l ^^^(150a)* SL^tf. 

7m*}t\(200)l± =efl°J °J^(112b)4 ^7]^o_S. i-f-^c)-. 

<i36> s. n-g. *1 ^ (200)7]- tg^^ Xl3^^«d^-(124)S1 ^[^^Hl # 

-fr^l 7flsflAlEi(200)7> ^^§1 2)413 ^ $i^r ^M|S ^]4#^^^^-(204)* ^tM=f. *fl4# 
^^^^(204)^ ^el^- ^B)- f~g- ^71^3V(CVD) -f-s) « 0 V^ 0.3 #^*H «r & 

<i37> ^ ? 7fl4#?_>^<a^-(204)* *g^* r 7] o)^cHl ^^^^-(hydrogen barrier layer; 202) 

-o_ ^jc^x) c) ^je oit}. aj-71 ^^^^-(83)^8: ^J-fr^^KuOa)^ #-fr?i^ 
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» o)7l*Hr ^±2] Q^Sr 4 1 911= 4°14 J B- *Y^(Ti0 2 ) , #^(M 2 0 3 ) , 

^4^(Si 3 N 4 ) Z^nSLS. *8>8*>fe ^o] «>^§>cf. 

» £ 12* t£5}o] , *fl4#?M<3^(204) £ 4^43:4(202)^: ^4*H<H 7^^^fl 7 fl 

2flAlEK200)^ A^^^-dgOa)^ t tAl ? 14. ^7lA^ S$ ^ ^ ^ J* 4 ?1 Til 3 <?|4(CMP) 

S^r °fl*l«Ketchback) 4-§-*H ^A]^ ^ oi^. olofl 44, ^43:4(202)£r 

^3flAlE-1(200)^ ^ ^^^(uoa)^ i^4. 444, #7] #-f}-^l 

(140a) ^4i^4l-°l ^r^xr <r 5U4. ^-B-€^l(140a) 4°fl 

°1 S-^HH 3l ^4 ^ ^^^11 ^^eK 200)^1 s^o] *14<g4. 

^3f^o.s., ^43:4(202)£r ^2flAlE-1(200).^ ^Al^lcl-. 

^4£He1 ^4^>^^^-(204) ^i^^Hl ^eflolE ^oi (2 06)^- ^§W4. ^ #5)1 

°1B e^o](206)^ ^#44, 5.%$ ^^44 Hi^r 4^4-°^ ^ 

^ ^ 5U4. ofl§ 1-^, ^-a- #eflolH 4<?i(206)£r 4 0 14t3- <£^1^- ;g44(TiAlN), 4°1 
4-H-^(Ti), 4°l4w ^44(TiN), olel^-§-BV(Ir), °lsM-g- ^44(Ir02), ^4(Pt), ^f- 

Eflq-§-BV(R u ), ^-Eflq-g- ^44(Ru02), ^^ll^KAl) 3L±t 4^4_0^ ^ & 

4. ^ 4<?l(206)£r 4^ ^o]^^}-^ 0)3.4^ 27fl^ 4^^(1503)4 3]^^o. S 

^#4£4 ^§^?Q; ^ &4. 

^Jf 1-eflolH 4^(206)^1 ^14#^^^(204) #°fl 45*^0^(208)* 

t>4. ^I5^^^°m-(208)^r <^4^ 4s #71^4 ^44 ^ 444^} 444* 
447l4#4(CVD) 440.3. ^44^ ^ oicf. ^s}oj, 45#7i;i<34(208)^ ^ 

^^1^- ^ f^44 ^l^HflAi(210)^r ^44. ^4*. *fll## 



54-26 



20030051434 #^ 2003/12/16 

Hfl*K210)°l ^]5#^:^^^-(208)^Hl ^7}^^ (CVD) ^e)^- 

<i4i> £ 13-g- ^-s^oi, ^ #eflolB 5}o](206)2l ^7} *H6#*M<2^(212):2r 

^l5f-^^^(208)# ^^SlS, «l°r#(214)-§: 

#(214) ^^A] ^-Jf l-eflojE ^(206)^ ZL #^7> 3zj-AizHl ^5. ^7^^ ^ ^ 

<i42> ncf^-, Hlo>^(2U) ^g-*fl ^ e^o](206)3f ^7)*] 51 -f- 

7} ^"AiELS- ^ #eflo]e e]-oi(216)^r -f^rtr ^>£^^(step coverage)* iL^. ^ 

-43^, ^ #eflolE 5}<?l(216)^r ^ #eflo]H &KK206)* -f-^H 27fl2] ^<?]^^ 

#-R-*i*fl 7lH^(200)2r #7l3_°3. £-^*Vcf. 
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°1 <>}"d I7fl^ 7fliflAlE-l7l- I7fl^ SeflolB 5}o]^ ^ O.3. ^ ojo. 

27fl^ 7fl2fl^^7l- I7fl^ <tfJf ^-g-JlS. 7>XlJl I7fl£] ^L^^g, l7fl ^ §eflo]E &r 

<144> ^ ^jgcq 7fl3flAlEi!- ^-fr*}^ pfl 

2.^ ^x} 2] ^.S]^^ ^H^HC imprint) EflAEf -f-^ ^f^- ^ &tf. 
<145> £ 20£r 580 1, JEE^r ZiUcf Ei ^ 540 °C tfl^l 560 °C 7>^^ 
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141- ^ltb ^HflH^cf. °jH^H(imprint) ^£ ?B^^^1- #7)tJ ofl (long-term 
aging) & ^ <&tfl ^(opposite stored state)* §}fe 

ZLSiH-S, #7l# ofl ol^ (aging) ifl*| wflol^i (baking)* Ti^HS s-^o] j^S} & 

^ al^fl «t 80% -f^l*}^ ZL ^X\B\^\ |^}t}l ^7> $>lcf. 

<146> £ 2 o^ <g = flH s.^ ^4 neflH* W3, £ ^Al^o) 7jJfr#x\] v\)5LE) ^7}^ 

wfl°l^ ^(baking t i me ) o] ioo s^s. m^o] ^ 7 1^ 80% °l#-§- *r*ltri=r 

. 5E?h ■& ^-H-^^l cfls-sl .. D0 »^ »Dl« ^(charge distribution) 

1- 5LAl*V 21-i- % v S€r>^, ls)£] ^>ol#^(7fl^ ^ 10$\ <>]<#£{ *M 

<w> £ 22^ £ ^HH 4€- tslasl- 7fl3flAlE^ ^^^^ §l» ^%>* £ 

A]*}: ZLHfl^olrf. £ 22^1 W}<4 ^O], -71] 3}) A] Ei ^ l^ZL £"3. 

(distribution)^ rfl^o)] ^31&o] 7 r S^ (ohm/contact )^ ^ M-^^i 

<148> olAj-oflA-l ^t^^V H >Sq- ^Ol, ^Vtgofl Sl^Tg, ^-71^ 3^7) #*1^T 580 °C IE 

^l^-cf c] ^ 540°C 560°C ^^^H4 7 ><i^ ^>5)-^l- ^-g-*}<*| PZT* (lll)^AS. 

-f-S tifl^l^ £3 ^^l^^r &i=r. 4^1, PZT1- (111)^.2.5. tifl^Al7l7) 
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1] 

b) #7l #5L*ft ai^S. -fM^ a>-§-£:51JL 7>1*>^ a^e]; 

C) #7l -R-71^ 3^71 #^ ^ofl -B-71^ ^^l 7}^ ^o] 7 >i 

S3 #SM1 7>i ( i ) ^-71 -fM^ #^1 7>r^2f 7fl E) <H 7>i# 7>1^ #EflS #7l 

^ -g-A}<5}^ ^ll^Jf^, (ii) A o V 7] AVs).^ 7} + m 7} <£Q AVnflS ^-7] ^ ^ 

tH ifl.3. ^A}*}^ ^2^A]-W-l- S^>^ 2^ ^Al, #7l ^-7]^ 7\^9\ #7l A> 

sM] 7>^7]- #7l ^1^-a]-«-^ Aj-7] ^ 2 ^-A>«-l- ^ ^t}7) o)#6)) ^ *i ^ ( pre -mixing) 

d) #7l -B-71^-^ 7\^m #7l 7j\l&A\lf3_ 7l5(-7ll- X^Rr ^ll7> 

e) #71 #2M1 71-^1- #71 ^2^A>«-S. -B-S^M, 7^711- i^Kr ^Vi-fJ-^* 
i^Rr 3* ^^SLsL ^ $-7)^4=. S^7l#^ #*1. 

2] 

^ll*oHl £M^, 

#71 Ai^E^ 8)1^ #71 ^ ^ ^ JL cU^}^ $1 *1 3^ 
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[^t 1 * 3] 

^■71 A^E^ ^-71 ^ ti>^ofl ^l^Pj, ^7} A)^ s)]i=i=. ^-7) ^ 

4] 

#7l ^]1^>^-^ ^-71 -fM^T #^31 7}^ ^B]6] 7 }^7\ ^7) *l5Lz\) 7}%^ ^ 
13^8" 5] 
6] 

^1%H1 91°]*}, 

#7} ^7}^-4=- ^7)^^ tiV-g-^£^ 580 °C o]^\o] 3} o. ^^o S ^Kr -fM^ 3}- 
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[3^3- 7] 

^-71 3^71 tff^ #-§-£rH^- 540 °C vfl*l 560°C ^ ^ ^ ^.S. *>^r 

8] 

^ll*oHl sa<H^, 

^71 -fi-7l#^r 7}^, tf(Pb) £^ H 2^#*h ^lSiri^(Zr) SE^r ZL 

4, ^^(Ti) 5E*r if^JI, 

^-71 ^-JMl 7^^ <+-fc(0 2 )S] 3* ^-^'-S SRr -fM#4r 3^7] . 

^-71 ^ HH Sjx] 7}if -fr^Kr d i^Kr 3* 4^ OJiL 

10] 

^7] 7>^7l^ 3^51 7 j-<g£ ^-EflS. ^-71 ^ %M]S. -B-71^ 7>i 
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11] 

A o^l 7 <Hr«#^ PZT, SBT, BLT, BST, 1-^1- °1 PZT gj ^^HiELS. 

12] 

4 v 7l Ca, Na, Mn, Bi ^ SiOx 3. ^l^^l ^-^-S^-Ei o]± sj.q.o] ^ 

13] 

A oM ##^-A>ol = ^ TiOx, TaOx, AlOx ^ HfOxS. <>1^*] ^ej}^ ojj- §j-q-o] 

14] 

91°]*), 

#7} ^sMl 7}^ 0 2) 0 3 , N0 2 ^ N 2 0 5. °] =<>)^ eVq-o] ^ 

15] 

^ «fl^€ yfl^ ^AVA o. ^-7^1 ; 

7><i€ -^-71 ^-4r ^Sfl 7>>i^- 7>1^ ^SMl 7>^ -fM^r Sj-^y]^^- tiV-g-O.^. 
^71 ^Ml ^-7) ^-^^0.5. ^ tifl^ ^^^l#-g- ^*Rr #7fl; 
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A oM ^^^#4 ^Jf^f^ BflEl^SHr i^Rr ^ 

[$^* 16] 

17] 

-fM^? 3^71 ##3}- ^-g; ^§ *fl^ HV£^ 7l#-fc ^-g-*>^ 

A oM 3J-*M-?J-^ ^ofl #^*fl 7>^^ 7 }if 7> 

1€ ^BflS #7} A>$| ^1^-Af«-1- -f-^fl Aj- 7 | ^ ^ iflS ^-A^Jl, # 7 | $-7}^ 

^ S^ltf^ ^ofl AV^.^ 7}if 7><I^ Aj-Bfl S AJ-71 A><£] ^^}«t 

**fl #71 ^ ^ l^S. ^Tjll- Stf*^ <5>^ ^-f^aj) 7flsflAlEi 



54-34 



^^0030051434 ^^ <£t-\: 2003/12/16 

18] 

^117%H] 9X°]^, 

#7] ^-fj-^f^- PZT, SBT, BLT, BST, -&^-§-5. PZT ^ ##^-A>ol j= s. o] =-c>| 

19] 

^118*oHl 5a°H, 

<#7] l:^#^r Ca, Na, Mn, Bi ^ SiOx 3. ^SL^B] ^bh^ s>q-<y ^ 

20] 

^1 18^-^1 9l°]*\, 

s&7] ^-^A\o}EL±r TiOx, TaOx, AlOx ^ HfOx 5. ^l^-^^l ^-°.S^-Ei 
[^T 1 * 21] 

^117%H1 91°]*] , 

#sMl 7}^ 0 2 , 0 3 , N0 2 ^ N 2 0 S. o)^.o]^\ ^o.g.if-B] ^ufo] 3 

22] 

^117%H1 91°]*], 
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23] 

^71 -fM^ ^7l^a}- ti>-§-^£^ 540 °C vfl^l 560 °C 91 ^ £.3. *>tt 

24] 

A o v 7l -fM^r 7>i^, #(Pb) iE^r ^#4, ^=^(Zr) Hi^r 

^71 #3^1 7>^ ^(0 2 )tl 3* *>tt 7 fl2flAlE^ ^^aj-^. 

25] 

#71 ^SMl 7>i^ a^JE. ^"71 ^ -fr^S}^ "fM^ 7\^S\ &S.3. 

26] 

A o V 7l 7>i^ #7) 7flel<=H 7>i^ 2tifl oj^-o] 3} o. S^O S *Kr 
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27] 

A oM #3M1 7} +2) ^7] 7^0] 7 }+Q) -g-oj-o] 2 .5 «fl 3.5 «fl ^1 ^"8: ^ 

28] 

^7) JUr^SLS. -f*I aflU=€ %H V #€- (lll)^^-^ -f^l «fl^€ TiAlNtl 3* 

13 t 1 * 29] V 

^115%H1 Sl^H, 

Aj. 7 ] o_Aj ^^^l^ (ln)^ o_s. ^ aflW ^ S^-fr 

13 nf* 30] 

^71 *_VE*fl 7l^Voii ^l^^V^^ev^. tg^is. #31; 

^7] ^f^^ ^13^^^^-* ^*Rr #7fl; 
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A^Q ^"71^ 7>i^ 7><££ 7>>i^ 5|-^-7l «h§-°_5. 

A oM ^Hl ^^i^#-a- % ^ ^ 

#7) ^-^#4 7 0 V-0^^^ ^-*l^g- sflE^^H -7H3flA)Eil- ^*}- 

^ ^7)11- 53* ^8-2.3. S^fe rj-fr^afl nflS^ ^7>o) 

31] 

*H30* o Hl Sl^i, 
32] 

*fl3i*<Hl Xl^^i, 

A o V 7l *fll^ ^-71^ 5)-*)-7l^a}- ^11- A>-g-^>C^ yjo.^]^ ^^t}^ #7jl^, 

#31; 

#7] l&Saj) 71^ 7><i^ #7]1; * 

A oM -H-71^ 5}-*}- 7 )A o V^V ^.^ofl ijisq^ "FM^ #^1 7}^ 7fl 7h£* A 

<1€ ^S. ^71 A)<£] ^ll^l- f-*fl ^-71 ^ tflS ^-^Jl, ^7) -fM^- 

# S^l^f^ ^ofl 41^.51^ ^VsMl 7V^# 7><1^ ^-71 A><^ ^ 2 «-A>«-^. 
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[^T 1 * 33] 

^132%H1 &<>H, 

A oM 7^^)^ PZT, SBT, BLT, BST, 5. £^ PZT ^ ^-^^-A>ol = S 0)^.0] 

34] 

^133%H1 Si^H. 

#7l Ca, Na, Mn, Bi ^ SiOx 3. ^>1^^^1 ^0.5.^ ^bHsJ ^140] 3 

35] 

#71 ^-#^-A>ol^.^ TiOx, TaOx, AlOx ^ HfOx S <^<H*1 ^°.S-*f &| ^ifls} 

[^T 1 * 36] 

^1132%H1 5d<^i, 

#71 #5}-^l 7>i^ 0 2 , 0 3 , N0 2 N 2 0 3 clM^i ^S^B) ^E«sl ^uj-ol ^ 
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37] 

#7} -fM^r Sj-flMtf^ Vl^S-^ 580V o]t\o] m$<L£. *fl 

38] 

^132* 0 H1 91°]*}, 

^7} -8-71^ s^l^f^o] ai-o.^^ 540 °C ifl*l 560 °C ^HJ # 

nflS.&] ^lS y o v ^. 
39] 

^1)32-%H1 31°]*], 

^7] ^-71^ 7} + ±r, tf(Pb) 2L^ H ^#4, *l=i&MZr) S^r ^ 3j-^# 

A cM #2M1 7>i^ ^(0 2 )°J 3* *Kr ^lS.el . 

[^^^ 40] 

^132%H1 SA^H, 

#71 7>^ ^<H£ ^-7] ^ ^JiL -8-71^ ^^fl 7>^5l ^5L5L 

7}^)^\ ^7) ^ iflS ^-A>5]^ ^ S.^ O.^ ^ ^-fr^ nflfi^ ^7}^ 
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WW 41] 

^32^1 9Xo]*\, 

#7) ^>3M1 7}+°) ^7} ?H£\o] 7 }+o) « oj-o} 2 Wfl <>}^o] 3} o. JL^l ^ 

7 <Hr3l*ll ±7\9] 
42] 

#7} #5M1 7\^ ^7} n?]°\ 7}^9\ ^<$9) 2.5 yfl 3.5 tifltl ^ ^ 

43] 

*ll30%Hl 

A oM J^^iLS. «nM3 (111)^.2.5. ^ wfl^ TiAlN^ 

[^t 1 ^- 44] 

^130*oH1 &<>H, 

#71 -Hf-^ojiL afl%t^ ^-n-^^l^-^ (111)^ AS -f^d wfl^S ^M^*!* ^ 

PZT<?1 ^ #-f}-*l*fl *\}5LZ) ±7s}9] ^StiJ-^ . 

45] 
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[^^«o> 46] 

*fl30*<M] sa°H, 

[^^*o> 47] 

*fl30*<H] 91°]*], 

#71 ^]5#^^^- ^Hl ^6#^<a^-* ^*Hr ^1; 
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